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1. Materials

Poly(ethylene glycol) derivatives, triethylamine (TEA), methanesulfonyl chloride (MsCl), bis(tert-
butoxycarbonyl)amine ((Boc),NH), N,N-Dimethylformamide (DMF), tetrahydrofuran (THF),
acetonitrile (CH3CN), /,4-dioxane, Pd/C, tert-butanol (+~-BuOH), potassium ¢-butoxide (+~-BuOK), 3-
bromopropyne, sodium hydride (NaH), ferric chloride (FeCl;), acetic anhydride and sodium
hydroxide (NaOH) are purchased from Energy Chemical and used as received unless otherwise

stated.

2. Characterization

'H NMR spectra and 3C NMR were recorded on a Bruker AV-400 spectrometer. MALDI-TOF
Mass was performed on a Bruker Autoflex III mass spectrometer in linear or reflectred positive ion
mode. The matrix was trans-2-[3-(4-tert-butylphenyl)-2-methyl-2-propenylidene]malononitrile
(DCTB), and the solvent was CH,Cl,. Number-average molecular weights (M),) and polydispersity
indexes (PDI) were determined by Size Exclusion Chromatography (SEC) on a Waters 1515 HPLC
pump equipped with Waters 2414 Refractive index Detector (eluent: DMF; flow rate: 1.0 mL/min;
temperature: 80 °C; injection volume: 100.0 uL standard: polystyrene in the molecular weight range

from 660 to 1.97x10° Da).

3. Typical procedures for the synthesis of PEG-NH,s

3.1 Typical procedure for the synthesis of PEG-OMss

PEG-OH (20g, 1.0 eq) was dissolved with anhydrous dichloromethane (150 mL) in a round-
bottomed flask followed by the addition of triethylamine (2 eq). The solution was then stirred at 0°C
for 15min. MsClI (1.2 eq) was dissolved in anhydrous dichloromethane (50 mL) and added dropwise
to the solution. The resulting mixture was stirred at room temperature overnight. The solution was
quenched by water, and extracted with dichloromethane for three times. The combined organic layer
was dried with anhydrous Na,SQOy,, filtered, concentrated, precipitated with diethyl ether and dried

in vacuum.



mPEG,;-OMs (1a), white solid, 18.8g, 87.2% yield. 'H NMR (400 MHz, CDCl) &: 4.38 (t, J=4.0
Hz, 2H), 3.85-3.50 (m, 89H), 3.38 (s, 3H), 3.09 (s, 3H); 3C NMR (100 MHz, CDCl;) §: 71.86,
70.50, 69.28, 68.95, 58.94, 37.65.

mPEG ,5-OMs (1b), white solid, 19.2g, 92.4% yield. "H NMR (400 MHz, CDCl;) 5: 4.38 (t, J=4.0
Hz, 2H), 3.85-3.50 (m, 180H), 3.38 (s, 3H), 3.09 (s, 3H); 3C NMR (100 MHz, CDCl;) &: 71.92,
70.56, 69.31, 69.00, 59.00, 37.71.

mPEG,;,-OMs (1c), white solid, 19.5g, 96.0% yield. 'H NMR (400 MHz, CDCl;) &: 4.38 (t, J =
4.0 Hz, 2H), 3.85-3.50 (m, 453H), 3.38 (s, 3H), 3.09 (s, 3H); *C NMR (100 MHz, CDCls) §: 71.89,
70.53, 69.27, 68.97, 58.97, 37.68.

mPEG,3;-OMs (1d), white solid, 19.6g, 97.2% yield. "H NMR (400 MHz, CDCls) &: 4.38 (t, J =
4.0 Hz, 2H), 3.85-3.50 (m, 928H), 3.37 (s, 3H), 3.07 (s, 3H); '*C NMR (100 MHz, CDCl;) §: 71.90,
70.54, 69.29, 68.99, 58.98, 37.70.

mPEG 435-OMs (1e), white solid, 19.5g, 97.1% yield. 'H NMR (400 MHz, CDCl;) &: 4.38 (t, J =
4.0 Hz, 2H), 3.85-3.50 (m, 1937H), 3.37 (s, 3H), 3.07 (s, 3H);'3C NMR (100 MHz, CDCl;) 8: 71.67,
70.31, 69.09, 68.77, 58.75, 37.45.

mPEG,-OMs (1f), white solid, 19.2g, 95.7% yield. '"H NMR (400 MHz, CDCL3) &: 4.38 (t, J =
4.0 Hz, 2H), 3.85-3.55 (m, 2725H), 3.38 (s, 3H), 3.08 (s, 3H); 3C NMR (100 MHz, CDClL) &:
71.97, 70.60, 69.33, 69.05, 59.04, 37.77.

mPEGo,-OMs (1g), white solid, 19.0g, 94.8% yield. 'H NMR (400 MHz, CDCls) &: 4.38 (t, J =
4.0 Hz, 2H), 3.85-3.55 (m, 3634H), 3.38 (s, 3H), 3.08 (s, 3H); 3C NMR (100 MHz, CDCL) 3:
72.04, 70.68, 69.39, 69.12, 59.13, 37.84.

MsO-PEG,;-OMs (1h), white solid, 19.0g, 82.2% vield. "H NMR (400 MHz, CDCL;) &: 4.38 (t, J
= 4.0 Hz, 4H), 3.85-3.50 (m, 87H), 3.09 (s, 6H); '*C NMR (100 MHz, CDCls) &: 70.45, 69.29,
68.90, 37.60.

MsO-PEG,s-OMs (1i), white solid, 18.7g, 86.7% yield. "H NMR (400 MHz, CDCl;) &: 4.38 (t, J
= 4.0 Hz, 4H), 3.85-3.49 (m, 178H), 3.09 (s, 6H); 3C NMR (100 MHz, CDCl;) &: 70.54, 69.31,
68.99, 37.70.

MsO-PEG-;-OMs (1j), white solid, 19.0g, 90.8% yield. '"H NMR (400 MHz, CDCl;) &: 4.38 (t, J
= 4.0 Hz, 4H), 3.85-3.50 (m, 305H), 3.09 (s, 6H); 3C NMR (100 MHz, CDCl;) 8: 70.52, 69.28,

68.97, 37.68.



MsO-PEG;5,-OMs (1K), white solid, 19.0g, 92.8% yield. 'H NMR (400 MHz, CDCly) &: 4.38 (t, J
= 4.0 Hz, 4H), 3.85-3.50 (m, 596H), 3.08 (s, 6H); 3C NMR (100 MHz, CDCl;) &: 70.54, 69.29,
68.99, 37.70.

MsO-PEG;5,-OM:s (11), white solid, 19.3g, 94.6% yield. 'H NMR (400 MHz, CDCLy) &: 4.38 (t, J
= 4.0 Hz, 4H), 3.85-3.50 (m, 723H), 3.08 (s, 6H); 3C NMR (100 MHz, CDCl;) §: 70.53, 69.28,
68.98, 37.69.

MsO-PEG,,;-OMs (1m), white solid, 19.5g, 96.0% yield. 'H NMR (400 MHz, CDCls) &: 4.38 (t,
J = 4.0 Hz, 4H), 3.85-3.49 (m, 905H), 3.08 (s, 6H); 13C NMR (100 MHz, CDCL;) §: 70.55, 69.29,
69.00, 37.71.

MsO-PEG,ss-OMs (1n), white solid, 19.5g, 96.7% yield. 'H NMR (400 MHz, CDCls) 8: 4.38 (t, J
= 4.0 Hz, 4H), 3.85-3.50 (m, 1814H), 3.08 (s, 6H); 3C NMR (100 MHz, CDCl) &: 70.57, 69.30,
69.02, 37.73.

MsO-PEG145-OMs (10), white solid, 19.5g, 97.1% yield. 'H NMR (400 MHz, CDCl,) &: 4.38 (t, J
= 4.0 Hz, 4H), 3.80-3.55 (m, 3178H), 3.08 (s, 6H); 3C NMR (100 MHz, CDCL;) &: 70.54, 69.28,
68.99, 37.69.

4-ARM-PEG,,,-OMs (1p), white solid, 19.3g, 93.5% yield. '"H NMR (400 MHz, CDCl;) §: 4.38
(t, J = 4.0 Hz, 8H), 3.85-3.49 (m, 901H), 3.09 (s, 12H); '*C NMR (100 MHz, CDCls) &: 70.96,
70.56, 70.01, 69.31, 69.01, 37.72.

4-ARM-PEG 455-OMs (1q), white solid, 19.5g, 96% yield. "H NMR (400 MHz, CDCl;) &: 4.38 (t,
J=4.0 Hz, 8H), 3.85-3.50 (m, 1810H), 3.09 (s, 12H); '*C NMR (100 MHz, CDCls) §: 70.98, 70.59,
70.04, 69.32, 69.04, 37.74.

8-ARM-PEG,,,-OMs (1r), white solid, 19.2g, 90.2% yield. 'H NMR (400 MHz, CDCls) &: 4.38
(t, J = 4.0 Hz, 16H), 4.10-3.40 (m, 893H), 3.09 (s, 24H); 3C NMR (100 MHz, CDCLy) &: 71.41,
70.54, 69.78, 69.31, 68.99, 37.70.

8-ARM-PEG,55-OMs (1s), white solid, 19.5g, 94.5% yield. 'H NMR (400 MHz, CDCl;) 8: 4.38 (t,
J = 4.0 Hz, 16H), 3.85-3.50 (m, 1802H), 3.08 (s, 24H); '*C NMR (100 MHz, CDCLy) &: 71.40,
70.54, 69.78, 69.29, 68.99, 37.70.

8-ARM-PEG4s-OMs (1t), white solid, 19.5g, 96% yield. "H NMR (400 MHz, CDCL;) &: 4.38 (t,
J = 4.0 Hz, 16H), 3.85-3.50 (m, 3620H), 3.08 (s, 24H); '*C NMR (100 MHz, CDCLy) &: 71.36,

70.59, 69.82, 69.33, 69.03, 37.74.



3.2 Typical procedure for the synthesis of PEG-N(Boc),s

PEG-OMs (1) (10g, 1.0 eq) was dissolved with anhydrous acetonitrile (100 mL) in a round-
bottomed flask. Then, ~BuOK (3.0 eq) and (Boc),NH (3.0 eq) were added to the solution. The
mixture was stirred at 60°C for 18 h. The insoluble solid was filtered out and the solution was
concentrated. The residue was dissolved in deionized water and extracted with dichloromethane for
three times. The combined organic layer was dried with anhydrous Na,SO,, filtered, concentrated,
precipitated with diethyl ether and dried in vacuum.

mPEG,;-N(Boc), (2a), white waxy solid, 9.8¢g, 87.4% yield. '"H NMR (400 MHz, CDCl;) §: 3.85-
3.50 (m, 91H), 3.38 (s, 3H), 1.50 (s, 18H); 3C NMR (100 MHz, CDCl;) &: 152.52, 82.12, 71.88,
70.52,70.15, 69.21, 58.95, 45.15, 28.00.

mPEGs-N(Boc), (2b), white waxy solid, 9.4g, 88.6% yield. 'H NMR (400 MHz, CDCl;) §: 3.85-
3.50 (m, 182H), 3.38 (s, 3H), 1.50 (s, 18H); '3C NMR (100 MHz, CDCl;) é: 152.57, 82.17, 71.92,
70.56, 70.19, 69.26, 59.00, 45.19, 28.04.

mPEG;4,-N(Boc), (2¢), white solid, 9.5g, 92.7% yield. '"H NMR (400 MHz, CDCl;) &: 3.85-3.50
(m, 455H), 3.38 (s, 3H), 1.50 (s, 18H); '*C NMR (100 MHz, CDCls) 8: 152.51, 82.12, 71.87, 70.51,
70.14, 69.21, 58.96, 45.14, 28.00.

mPEG;;33-N(Boc), (2d), white solid, 9.6g, 94.9% yield. 'H NMR (400 MHz, CDCl;) &: 3.85-3.50
(m, 930H), 3.38 (s, 3H), 1.50 (s, 18H); 3C NMR (100 MHz, CDCl;) 3: 152.54, 82.16, 71.89, 70.53,
70.17, 69.23, 58.99, 45.16, 28.03.

mPEG35-N(Boc), (2¢€), white solid, 9.2g, 91.5% yield. '"H NMR (400 MHz, CDCl;) &: 3.85-3.50
(m, 1939H), 3.38 (s, 3H), 1.50 (s, 18H); 3C NMR (100 MHz, CDCl;) 8: 152.65, 82.24,71.99, 70.62,
69.32, 59.08, 45.25, 28.11.

mPEGgg,-N(Boc), (2f), white solid, 9.0g, 90% yield. 'H NMR (400 MHz, CDCl;) 8: 3.85-3.55 (m,
2727H), 3.38 (s, 3H), 1.50 (s, 18H); '3C NMR (100 MHz, CDCls) &: 152.21, 81.77, 71.59, 70.23,
68.93, 58.65, 44.89, 27.73.

mPEG-N(Boc), (2g), white solid, 9.0g, 90% yield. 'H NMR (400 MHz, CDCl;) 8: 3.85-3.55 (m,
3636H), 3.38 (s, 3H), 1.50 (s, 18H); *C NMR (100 MHz, CDCl;) &: 152.60, 82.07, 71.70, 70.34,

68.73,59.10, 45.22, 27.85.



(Boc);N-PEG,;-N(Boc), (2h), white solid, 10.6g, 85.3% yield. 'H NMR (400 MHz, CDCls) &: 3.80-
3.50 (m, 91H), 1.50 (s, 36H); 3C NMR (100 MHz, CDCls) &: 152.73, 82.34, 70.70, 70.33, 69.40,
45.32,28.18.

(Boc);N-PEG,s-N(Boc), (2i), white solid, 9.8g, 87.4% yield. 'H NMR (400 MHz, CDCL) §: 3.85-
3.50 (m, 182H), 1.50 (s, 36H); 3C NMR (100 MHz, CDCLy) 8: 152.64, 82.25, 70.62, 70.25, 69.32,
45.25, 28.10.

(Boc);N-PEG,;-N(Boc), (2j), white solid, 9.7g, 90.7% yield. '"H NMR (400 MHz, CDCl;) §: 3.85-
3.50 (m, 309H), 1.50 (s, 36H); 3C NMR (100 MHz, CDCLy) 8: 152.56, 82.17, 70.55, 70.19, 69.25,
45.18, 28.04.

(Boc);N-PEG,5,-N(Boc), (2k), white solid, 9.5g, 91.7% yield. "H NMR (400 MHz, CDCL) &: 3.85-
3.50 (m, 600H), 1.50 (s, 36H); 3C NMR (100 MHz, CDCLy) 8: 152.52, 82.13, 70.51, 70.15, 69.21,
45.14,28.01.

(Boc);N-PEG 5,-N(Boc), (21), white solid, 9.5g, 92.2% yield. "H NMR (400 MHz, CDCl,) 8: 3.85-
3.50 (m, 727H), 1.50 (s, 36H); 3C NMR (100 MHz, CDCLy) 8: 152.30, 81.87, 70.31, 69.96, 69.01,
44.96,27.81.

(Boc);N-PEG,,,-N(Boc), (2m), white solid, 9.5g, 92.8% yield. 'H NMR (400 MHz, CDCl;) §:
3.85-3.49 (m, 909H), 1.50 (s, 36H); '*C NMR (100 MHz, CDCLy) &: 152.39, 81.98, 70.39, 70.04,
69.09, 45.04, 27.89.

(Boc);N-PEG,s5-N(Boc), (2n), white solid, 9.5g, 93.9% yield. '"H NMR (400 MHz, CDCL;) &: 3.85-
3.50 (m, 1818H), 1.50 (s, 36H); '*C NMR (100 MHz, CDCls) 5: 152.44, 82.03, 72.74, 70.45, 69.15,
45.09, 27.95.

(Boc);N-PEG4s-N(Boc); (20), white solid, 9.5g, 94.3% yield. "H NMR (400 MHz, CDCL) &: 3.80-
3.55 (m, 3182H), 1.50 (s, 36H); '*C NMR (100 MHz, CDCls) 5: 152.42, 82.02, 70.41, 70.06, 69.11,
45.05,27.91.

4-ARM-PEG,;-N(Boc), (2p), white solid, 9.3g, 88.7% yield. '"H NMR (400 MHz, CDCls) 8: 3.85-
3.49 (m, 909H), 1.50 (s, 72H); 3C NMR (100 MHz, CDCl;) 8: 152.47, 82.06, 70.87, 70.46, 70.10,
69.90, 69.16,45.10,27.95.

4-ARM-PEG 45-N(Boc), (2q), white solid, 9.5g, 92.8% yield. '"H NMR (400 MHz, CDCL) §: 3.85-
3.50 (m, 1818H), 1.50 (s, 72H); '*C NMR (100 MHz, CDCl;) 5: 152.58, 82.19, 70.96, 70.56, 70.20,

70.02, 69.26, 45.19, 28.05.



8-ARM-PEG,,,-N(Boc), (2r), white solid, 9.8g, 89.4% yield. 'H NMR (400 MHz, CDCl;) &: 4.10-
3.40 (m, 909H), 1.50 (s, 144H); '*C NMR (100 MHz, CDCls) §: 152.50, 82.10, 71.34, 70.49, 70.13,
69.72, 69.19, 45.13, 27.99.

8-ARM-PEG,s5-N(Boc); (2s), white solid, 9.5g, 90.6% yield. "H NMR (400 MHz, CDCl;) 8: 3.85-
3.50 (m, 1818H), 1.50 (s, 144H); 13C NMR (100 MHz, CDCl) &: 152.58, 82.19, 70.56, 70.20, 69.27,
45.19, 28.06.

8-ARM-PEG4s-N(Boc), (2t), white solid, 9.6g, 93.7% yield. '"H NMR (400 MHz, CDCl;) 8: 3.85-
3.50 (m, 3636H), 1.50 (s, 144H); 13C NMR (100 MHz, CDCL3) &: 152.54, 82.14, 71.15, 70.52, 70.15,

69.88, 69.22,45.15, 28.01.

3.3 Typical procedure for the synthesis of PEG-NH,s

To a solution of PEG-N(Boc), (2) (0.5 g) in CH,Cl, (2 mL) at 0°C, TFA (5 mL) dissolved in CH,Cl,
(2 mL) was added dropwise. The solution was stirred under ice bath overnight. The TFA and CH,Cl,
was removed by a rotary evaporator in vacuum. The residue was diluted with deionized water (10
mL) and stirred at 0°C. Ammonium hydroxide (30 mL) was added dropwise until the pH of the
solution was 10~11. The solution was stirred for another 15 min and then extracted with CH,Cl, for
three times. The combined organic layer was dried with anhydrous Na,SO,, filtered, concentrated,

precipitated with diethyl ether and dried in vacuum.

mPEG,;-NH;, (3a), white solid, 0.33g, 82.5% yield. 'H NMR (400 MHz, CDCL) 5: 3.85-3.50 (m,
89H), 3.38 (s, 3H), 2.87 (t, J = 4.0 Hz, 2H); 3C NMR (100 MHz, CDCls) &: 73.19, 71.79, 70.43,
70.15, 58.87, 41.63.

mPEG,s-NH, (3b), white solid, 0.40g, 88.9% yield. "H NMR (400 MHz, CDCL;) &: 3.80-3.50 (m,
180H), 3.38 (s, 3H), 2.87 (t, J = 4.0 Hz, 2H); '*C NMR (100 MHz, CDCLy) 5: 72.96, 71.62, 70.26,
69.97, 58.68, 41.45.

mPEG,;,-NH, (3¢), white solid, 0.45g, 93.8% yield. '"H NMR (400 MHz, CDCl;) &: 3.85-3.50 (m,
453H), 3.38 (s, 3H), 2.87 (t, J = 4.0 Hz, 2H); 13C NMR (100 MHz, CDCl;) &: 72.93, 71.90, 70.54,

70.23, 59.00, 41.71.



mPEG,3;-NH, (3d), white solid, 0.45g, 91.8% yield. 'H NMR (400 MHz, CDCl5) 5: 3.85-3.50 (m,
928H), 3.38 (s, 3H), 2.90 (t, J = 4.0 Hz, 2H); 3C NMR (100 MHz, CDCls) &: 71.92, 70.55, 59.01,
41.66.

mPEG 445-NH, (3¢), white solid, 0.46g, 92.9% yield. '"H NMR (400 MHz, CDCl;) &: 3.85-3.50 (m,
1937H), 3.38 (s, 3H), 3.00 (t, J = 4.0 Hz, 2H); 3C NMR (100 MHz, CDCl;) &: 72.98, 71.41, 70.05,
67.14, 58.46, 40.57.

mPEG 3,-NH, (3f), white solid, 0.45g, 90.5% yield. 'H NMR (500 MHz, CDCl;) &: 3.85-3.55 (m,
2725H), 3.38 (s, 3H), 2.88 (t, J = 5.0Hz, 2H); 13C NMR (100 MHz, CDCLy) 8: 72.92, 71.55, 70.19,
67.27, 58.62, 41.42.

mPEG,-NH, (3g), white solid, 0.45g, 90.4% yield. '"H NMR (500 MHz, CDCls) 8: 3.85-3.55 (m,
3634H), 3.38 (s, 3H), 2.89 (t, J = 5.0Hz, 2H); 3C NMR (100 MHz, CDCly) &: 72.32, 70.30,61.32,
42.07.

H,N-PEG,3-NH, (3h), white solid, 0.24g, 80.5% yield. 'H NMR (400 MHz, CDCl;) &: 3.80-3.50
(m, 87H), 2.90 (t, J = 4.0 Hz, 4H); '*C NMR (100 MHz, CDCls) 8: 72.44, 70.52, 70.20, 41.50.
H,N-PEG,5-NH, (3i), white solid, 0.34g, 85.2% yield. 'H NMR (400 MHz, CDCL;) &: 3.85-3.49
(m, 178H), 2.87 (t, J = 4.0 Hz, 4H); 3C NMR (100 MHz, CDCl;) §: 73.18, 71.20, 70.49, 70.20,
69.85, 41.65.

H,N-PEG,,-NHj; (3j), white solid, 0.39g, 88.6% yield. 'H NMR (400 MHz, CDCL;) &: 3.85-3.50
(m, 305H), 2.87(t, J = 4.0 Hz, 4H); *C NMR (100 MHz, CDCls) &: 73.35, 71.14, 70.51, 70.23,
41.75.

H,N-PEG 5-NH, (3K), white solid, 0.43g, 91.5% yield. '"H NMR (400 MHz, CDCl;) &: 3.85-3.50
(m, 596H), 2.87 (t, J = 4.0 Hz, 4H); 3C NMR (100 MHz, CDCl;) &: 73.06, 70.43, 70.13, 41.64.
H,N-PEG5,-NH, (31), white solid, 0.44g, 92.6% yield. '"H NMR (400 MHz, CDCl;) &: 3.85-3.50
(m, 723H), 2.88 (t, J = 4.0 Hz, 4H); 3C NMR (100 MHz, CDCl;) &: 73.12, 70.57, 70.28, 41.76.
H,N-PEG,,,-NH, (3m), white solid, 0.45g, 93.8% yield. "H NMR (400 MHz, CDCls) 5: 3.85-3.49
(m, 905H), 2.87 (t, J = 4.0 Hz, 4H); 3C NMR (100 MHz, CDCl;) &: 73.19, 70.52, 70.23, 41.73.
H,N-PEG,35-NH, (3n), white solid, 0.45g, 91.8% yield. '"H NMR (400 MHz, CDCl;) §: 3.85-3.50
(m, 1814H), 2.89 (t, J = 4.0 Hz, 4H); 3C NMR (100 MHz, CDCly) &: 72.45, 70.64, 70.31, 41.68.
H,N-PEG5-NH, (30), white solid, 0.46g, 92.9% yield. 'H NMR (500 MHz, CDCl;) §: 3.80-3.55

(m, 3178H), 2.88 (t, J = 5.0 Hz, 4H); 3C NMR (100 MHz, CDCl;) &: 71.33, 70.65, 70.38, 41.87.



4-ARM-PEG,,-NH, (3p), white solid, 0.40g, 87% yield. 'H NMR (400 MHz, CDCl;) §: 3.85-3.49
(m, 901H), 2.87 (t, J = 4.0 Hz, 8H); 3C NMR (100 MHz, CDCl;) §: 73.36, 70.92, 70.51, 70.29,
70.24, 69.96, 41.76.

4-ARM-PEG 455s-NH, (3q), white solid, 0.45g, 93.8% yield. "H NMR (400 MHz, CDCL) §: 3.85-
3.50 (m, 1810H), 2.91 (t, J = 4.0 Hz, 8H); *C NMR (100 MHz, CDCl;) 5: 72.52, 71.08, 70.69,
70.31, 70.17, 41.80.

8-ARM-PEG,,,-NH, (3r), white solid, 0.36g, 85.7% yield. 'H NMR (400 MHz, CDCl;) &: 4.10-
3.40 (m, 893H), 2.87 (t, J = 4.0 Hz, 16H); *C NMR (100 MHz, CDCls) 5: 73.29, 70.52, 70.24,
69.75, 41.73.

8-ARM-PEG,s5-NH, (3s), white solid, 0.41g, 89.1% yield. '"H NMR (400 MHz, CDCl;) &: 3.85-
3.50 (m, 1802H), 2.87 (t, J = 4.0 Hz, 16H); '*C NMR (100 MHz, CDCl5) &: 73.40, 71.17, 70.54,
70.26, 69.82, 41.79.

8-ARM-PEG,-NH, (3t), white solid, 0.44g, 91.7% yield. "H NMR (400 MHz, CDCl) &: 3.85-
3.50 (m, 3620H), 2.88 (t, J = 4.0 Hz, 16H); '*C NMR (100 MHz, CDCl;) &: 73.06, 70.57, 70.26,

41.78.

4. Typical procedure for the synthesis of heterodox functional group amino(polyethylene
glycol)

4.1 Synthesis of N3-PEG,;-NH,

Step 1 Synthesis of Bn-PEG;;-OAc (4)

Bn-PEG,7-OH (50g, 1.0 eq) was dissolved with anhydrous dichloromethane (450 mL) in a round-

bottomed flask follow by the addition of triethylamine (3 eq). The solution was then stirred at 0°C

for 15min. Acetic anhydride (2 eq) was dissolved in anhydrous dichloromethane (50 mL) and added

dropwise to the solution. The resulting mixture was stirred at room temperature overnight. The

solution was quenched by water, and extracted with dichloromethane for three times. The combined

organic layer was dried with anhydrous Na,SO,, filtered, concentrated, precipitated with diethyl

ether and dried under vacuum, to give Bn-PEG,;,-OAc as a white solid, 51.6g, 99% yield. '"H NMR

(400 MHz, CDCl;) 6: 7.38-7.24 (m, 5H), 4.57 (s, 2H), 4.22 (t, J = 4.0 Hz, 2H), 3.85-3.50 (m, 89H),

2.08 (s, 3H); 3C NMR (100 MHz, CDCl3) 6: 170.90, 138.25, 128.29, 127.65, 127.51, 73.15, 70.53,

69.40, 69.06, 63.54, 20.91.



Step 2 Synthesis of AcO-PEG,;-OH (5)

BnO-PEG;7-OAc (4) (48g, 1.0 eq) was dissolved in CH;0H (200 mL), then 10% Pd/C (0.03%) was
added carefully. The solution was vacuumed for argon and then hydrogen was introduced slowly.
The resulting mixture was stirred overnight at 40°C with the protection of hydrogen. After the
reaction was completed, Pd/C was filtered and CH3;0H was removed. The residue was precipitated
with diethyl ether and dried under vacuum, to give AcO-PEG,;-OH as a white solid, 40.4g, 99%
yield. "H NMR (400 MHz, CDCls) é: 4.22 (t,J = 4.0 Hz, 2H), 3.85-3.50 (m, 89H), 2.08 (s, 3H); 13C
NMR (100 MHz, CDCl;) &: 170.95, 72.50, 70.53, 70.32, 69.07, 63.55, 61.64, 20.91.

Step 3 Synthesis of AcO-PEG,;-OMs (6)

AcO-PEG,7-OH (5) (40g, 1.0 eq) was dissolved with anhydrous dichloromethane (350 mL) in a
round-bottomed flask followed by the addition of triethylamine (2 eq). The solution was then stirred
at 0°C for 15min. MsCl (1.2 eq) was dissolved in anhydrous dichloromethane (50 mL) and added
dropwise to the solution. The resulting mixture was stirred at room temperature overnight. The
solution was quenched by water, and extracted with dichloromethane for three times. The combined
organic layer was dried with anhydrous Na,SO,, filtered, concentrated, precipitated with diethyl
ether and dried under vacuum, to give AcO-PEG,;-OMs as a yellow solid, 42.7g, 99% vyield. 'H
NMR (400 MHz, CDCl,) é: 4.38 (t, J = 4.0Hz, 2H), 4.22 (t, J = 4.0 Hz, 2H), 3.85-3.50 (m, 8§7H),
3.09 (s, 3H), 2.08 (s, 3H); 3C NMR (100 MHz, CDCl;) 8: 170.89, 70.51, 69.29, 69.05, 68.96, 63.52,
37.66, 20.90.

Step 4 Synthesis of AcO-PEG;7;-N; (7)

To a solution of AcO-PEG,-OMs (6) (35g, 1.0 eq) dissolved in anhydrous C,HsOH (350 mL),
NaN; (1.5 eq) was added. The resulting mixture was refluxed overnight at 80°C for 18h. The
solution was quenched by water, and C,HsOH was removed in vacuum. The residue was dissolved
in water and extracted with CH,Cl, for three times. The combined organic layer was dried with
anhydrous Na,SOy,, filtered, concentrated, precipitated with diethyl ether and dried under vacuum,
to give AcO-PEG,;-Nj as a white solid, 32.8g, 99% yield. '"H NMR (400 MHz, CDCls) &: 4.22 (t,J
= 4.0 Hz, 2H), 3.85-3.50 (m, 87H), 3.39 (t, J = 4.0 Hz, 2H), 2.08 (s, 3H); 3*C NMR (100 MHz,
CDCl;) 9: 170.88, 70.51, 69.97, 69.04, 63.52, 50.60, 20.89.

Step 5 Synthesis of N;-PEG,;-OH (8)

To a solution of AcO-PEG,7-Nj3 (7) (30g, 1.0 eq) dissolved in water (300 mL), NaOH (2.0 eq) was



added. Then the solution was stirred at room temperature for 18 h. The solution was extracted with
CH,Cl, for three times. The combined organic layer was dried with anhydrous Na,SO,, filtered,
concentrated, precipitated with diethyl ether and dried under vacuum, to give N3;-PEG,7-OH as a
white solid, 28.4g, 99% yield. 'H NMR (400 MHz, CDCl;) 8: 3.85-3.50 (m, 89H), 3.39 (t, /= 4.0
Hz, 2H); 3C NMR (100 MHz, CDCl5) &: 72.41, 70.41, 70.20, 69.88, 61.46, 50.51.

Step 6 Synthesis of N;-PEG;;-OMs (9)

N3-PEG;,7-OH (8) (25g, 1.0 eq) was dissolved with anhydrous dichloromethane (250 mL) in a
round-bottomed flask followed by the addition of triethylamine (2 eq). The solution was then stirred
at 0°C for 15min. MsCl (1.2 eq) was dissolved in anhydrous dichloromethane (50 mL) and added
dropwise to the solution. The resulting mixture was stirred at room temperature overnight. The
solution was quenched by water, and extracted with dichloromethane for three times. The combined
organic layer was dried with anhydrous Na,SO,, filtered, concentrated, precipitated with diethyl
ether and dried under vacuum, to give N3-PEG,;-OMs as a white solid, 26.7g, 99% yield. '"H NMR
(400 MHz, CDCl;) 6: 4.38 (t, J=4.0Hz, 2H), 3.85-3.50 (m, 87H), 3.39 (t, /= 4.0 Hz, 2H), 3.08 (s,
3H); 3C NMR (100 MHz, CDCl5) &: 71.88, 70.52, 69.98, 58.96, 50.62.

Step 7 Synthesis of N;-PEG;;-N(Boc), (10)

N3-PEG;,7-OMs (9) (1) (20g, 1.0 eq) was dissolved with anhydrous acetonitrile (200 mL) in a round-
bottomed flask. Then, -BuOK (3.0 eq) and (Boc),NH (3.0 eq) were added to the solution. The
mixture was stirred at 60°C for 18 h. The insoluble solid was filtered out and the solution was
concentrated. The residue was dissolved in deionized water and extracted with dichloromethane for
three times. The combined organic layer was dried with anhydrous Na,SQO,, filtered, concentrated,
precipitated with diethyl ether and dried under vacuum, to give N3-PEG,;-N(Boc); as a white solid,
22.2g,99% yield. 'H NMR (400 MHz, CDCl3) &: 3.85-3.50 (m, 89H), 3.39 (t,J=4.0 Hz, 2H), 1.50
(s, 18H); 13C NMR (100 MHz, CDCl3) &: 152.54, 82.14, 70.53, 70.16, 69.99, 69.22, 53.51, 50.63,
45.16, 28.01.

Step 8 Synthesis of N;-PEG,;-NH,

To a solution of N3-PEG,7-N(Boc), (10) (0.5 g) in CH,Cl, (2 mL) at 0°C, TFA (5 mL) dissolved in
CH,Cl, (2 mL) was added dropwise. The solution was stirred under ice bath overnight. The TFA
and CH,ClI, was removed by a rotary evaporator in vacuum. The residue was diluted with deionized

water (10 mL) and stirred at 0°C. Ammonium hydroxide (30 mL) was added dropwise until the pH



of the solution was 10~11. The solution was stirred for another 15 min and then extracted with
CH,Cl, for three times. The combined organic layer was dried with anhydrous Na,SO,, filtered,
concentrated, precipitated with diethyl ether and dried under vacuum, to give N3;-PEG,;-NH; as a
white solid, 0.396g, 99% yield. '"H NMR (400 MHz, CDCl;) &: 3.85-3.50 (m, 87H), 3.39 (t, J =
4.0Hz, 2H), 2.89 (t, J = 4.0Hz, 2H); 3C NMR (100 MHz, CDCl;) &: 72.63, 70.52, 70.19, 69.99,
50.63, 41.60.

4.2 Synthesis of Alkyne-PEG;;-NH,

Step 1 Synthesis of Bn-PEG;;-Alkyne (11)

To a solution of Bn-PEG,7;-OH (50g, 1.0 eq) dissolved in anhydrous THF (400 mL), NaH (3.0 eq)
was added in batches at 0°C. After stirring for more than 30 min, 3-bromopropyl (3.0 eq) dissolved
in THF (50 mL) was added dropwise. The resulting mixture was stirred at room temperature for 18
h under the protection of argon. The excess NaH was quenched by adding deionized water dropwise
and the solvent was removed in vacuum. The residue was dissolved in deionized water and extracted
with CH,Cl, three times. The combined organic layer was dried with anhydrous Na,SO,, filtered,
concentrated, precipitated with diethyl ether and dried under vacuum, to give Bn-PEG,;-Alkyne as
a yellow solid, 51.4g, 99% yield. '"H NMR (400 MHz, CDCl;) &: 7.39 -7 .22 (m, 5H), 4.56 (s, 2H),
4.20 (s, 2H), 3.85-3.50 (m, 91H), 2.46 (s, 1H); *C NMR (100 MHz, CDCl;) &: 137.94, 127.93,
127.26, 127.14, 79.31, 74.56, 72.74, 70.17, 69.99, 69.08, 68.66, 57.95.

Step 2 Synthesis of Alkyne-PEG,;-OH (12)

Bn-PEG;;-Alkyne (11) (48g) was added to a round-bottomed flask followed by the addition of TFA
(250 mL). The solution was stirred at 90°C by reflux for 18 h. TFA was removed. The residue was
dissolved in deionized water and extracted with CH,Cl, three times. The combined organic layer
was dried with anhydrous Na,SO,, filtered, concentrated, precipitated with diethyl ether and dried
under vacuum. The product was dissolved in 1, 4-dioxane (300 mL) followed by the addition of
activated carbon (45 g). The mixture was stirred at 40°C for 12 h. Activated carbon was filtered off.
The solvent was removed and the residue was precipitated with diethyl ether and dried under
vacuum, to give Alkyne-PEG,;-OH as a white solid, 40.4g, 99% yield. '"H NMR (400 MHz, CDCl;)
8:4.20 (d,J=4.0 Hz, 2H), 3.85-3.50 (m, 91H), 2.45 (t,J=4.0Hz, 1H); 3C NMR (100 MHz, CDCl3)

8:79.52,74.61, 72.41, 70.40, 70.22, 68.91, 61.45, 58.20.



Step 3 Synthesis of Alkyne-PEG,7,-OMs (13)

Alkyne-PEG,;-OH (12) (40g, 1.0 eq) was dissolved with anhydrous dichloromethane (400 mL) in
a round-bottomed flask followed by the addition of triethylamine (2 eq). The solution was then
stirred at 0°C for 15min. MsCl (1.2 eq) was dissolved in anhydrous dichloromethane (50 mL) and
added dropwise to the solution. The resulting mixture was stirred at room temperature overnight.
The solution was quenched by water, and extracted with dichloromethane for three times. The
combined organic layer was dried with anhydrous Na,SOy, filtered, concentrated, precipitated with
diethyl ether and dried under vacuum, to give Alkyne-PEG,;-OMs as a yellow solid, 42.7g, 99%
yield. '"H NMR (400 MHz, CDCl;) : 4.38 (t, J= 4.0 Hz, 2H), 4.20 (d, J = 4.0 Hz, 2H), 3.85-3.50
(m, 100H), 3.08 (s, 3H), 2.44 (t,J=4.0 Hz, 1H); *C NMR (100MHz, CDCls) &: 79.64, 74.63, 70.51,
70.35, 69.29, 69.04, 68.96, 58.33, 37.67.

Step 4 Synthesis of Alkyne-PEG;;-N(Boc); (14)

Alkyne -PEG,7-OMs (13) (1) (35g, 1.0 eq) was dissolved with anhydrous acetonitrile (350 mL) in
a round-bottomed flask. Then, ~-BuOK (3.0 eq) and (Boc),NH (3.0 eq) were added to the solution.
The mixture was stirred at 60°C for 18 h. The insoluble solid was filtered out and the solution was
concentrated. The residue was dissolved in deionized water and extracted with dichloromethane for
three times. The combined organic layer was dried with anhydrous Na,SO,, filtered, concentrated,
precipitated with diethyl ether and dried under vacuum, to give Alkyne-PEG,;-N(Boc), as a yellow
solid, 38.8g, 99% yield. 'H NMR (400 MHz, CDCly) 3: 4.20 (d, J= 4.0 Hz, 2H), 3.85-3.50 (m,
102H), 2.44 (t,J=4.0 Hz, 1H), 1.50 (s, 18H); '*C NMR (100 MHz, CDCI;) 8: 152.64, 82.26, 79.71,
74.66, 70.62, 70,45, 70.25, 69.32, 69.15, 58.44, 45.24, 28.10.

Step 5 Synthesis of Alkyne-PEG,;-NH,

To a solution of Alkyne-PEG,;-N(Boc), (14) (0.5 g) in CH,Cl, (2 mL) at 0°C, TFA (5 mL) dissolved
in CH,Cl, (2 mL) was added dropwise. The solution was stirred under ice bath overnight. The TFA
and CH,ClI, was removed by a rotary evaporator in vacuum. The residue was diluted with deionized
water (10 mL) and stirred at 0°C. Ammonium hydroxide (30 mL) was added dropwise until the pH
of the solution was 10~11. The solution was stirred for another 15 min and then extracted with
CH,Cl, for three times. The combined organic layer was dried with anhydrous Na,SO,, filtered,
concentrated, precipitated with diethyl ether and dried under vacuum, to give Alkyne-PEG,7,-NH,

as a yellow solid, 0.396g, 99% yield. "H NMR (400 MHz, CDCLs) &: 4.20 (d, J = 4.0 Hz, 2H), 3.85-



3.50 (m, 100H), 2.87 (t, J = 4.0 Hz, 2H), 2.44 (, J = 4.0 Hz, 1H); '*C NMR (100MHz, CDCl;) 5

79.61, 74.63,73.13, 70.50, 70.33, 70.20, 69.02, 58.31, 41.71.

5. Synthesis of mPEG,,-GSH

5.1 Synthesis of mPEG;4.-Mal

To a solution of Mal-COOH (1.0 eq) dissolved in CH,Cl,(10 mL), HOBt (2.0 eq) and EDCI (2.0
eq) was added. The mixture was stirred at room temperature for 2 h. Then mPEG;4-NH; (1g, 1.0
eq) was added and the resulting mixture was reacted at room temperature for 48 h. The blocker 1,
4-p-diphenol was added and the solvent was removed. After that, the residue was dissolved in
deionized water (50 mL) followed by the addition of HC1 (10 mL, 1 mol/L). The solution was stirred
for 2 h, and the insoluble matter was filtered off. The solution was extracted with CH,Cl, for three
times. The combined organic layer was dried with anhydrous Na,SO,, filtered, concentrated,
precipitated with diethyl ether and dried under vacuum, to give mPEG;4-Mal as a white solid,
0.98g, 95% yield. '"H NMR (400 MHz, CDCl;) &: 6.70 (s, 2H), 3.85-3.50 (m, 453H), 3.38 (s, 3H),
2.52 (t,J=4.0 Hz, 2H).]3C NMR (100 MHz, CDCl;) :175.92, 175.02, 137.05, 60.03,41.50, 37.18,
37.01.

5.2 Synthesis of mPEG;,-GSH

To a solution of mPEG;4-Mal (0.5g, 1.0 eq) dissolved in acetonitrile and deionized water, GSH
(3.0 eq), TFA (3.0 eq), PBS (100 puL) were added. The solution was stirred at 30°C for 48 h. The
solvent was removed. The residue was dissolved in deionized water and extracted with CH,Cl, for
three times. The combined organic layer was dried with anhydrous Na,SQO,, filtered, concentrated,
precipitated with diethyl ether and dried under vacuum, to give mPEG;4~-GSH as a white solid,
0.525g, 99% yield. 3C NMR (100 MHz, D,0) 4:181.31, 180.09, 177.40, 177.01, 176.28, 175.64,

174.41, 60.53, 56.56, 55.28, 44.83, 41.56, 38.32, 36.07, 33.89, 28.65.
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Table S1 Optimization of reaction conditions for the synthesis of mPEG,;-N(Boc),*

(‘0/\9’22”'5 (Boc);NH, Base ~(,o/\),2";(Boc)z

Solvent, 18h
End-group
Entry Base Solvent mPEG2sOMs/ femp. Yield fidelity
(Boc),NH/Base (°C) (%)?
("H NMR)°
1 NaH THF 1/3/3 60 87 10
2 NaH DMF 1/3/3 60 84 12
3 -BuOK THF 1/3/3 80 86 94
4 +-BuOK DMF 1/3/3 80 88 88
5 t-BuOK 1,4-dioxane 1/3/3 80 89 60
6 -BuOK -BuOH 1/3/3 80 89 77
7 -BuOK toluene 1/3/3 80 85 94
8 t-BuOK CH;CN 1/3/3 80 89 95
9 -BuOK CH;CN 1/3/3 40 87 65
10 t-BuOK CH;CN 1/3/3 60 89 99
11 -BuOK CH;CN 1/2.5/2.5 60 83 95
12 -BuOK CH;CN 1/2/2 60 88 92
13 t-BuOK CH;CN 1/1.5/1.5 60 85 90

@Reaction conditions: mPEG,3;-OMs (1) (1.0 eq) were added to a mixture of (Boc),NH/base (1:1) in 10.0 mL of

anhydrous solvent, and stirred for 18 h. *Isolated yield. “End-group fidelity of 2 were determined by 'H NMR.



SoR
8e'E
pS'E
g5°€
o5°€
95°€

S9'€
99°€
89°€
69°c]
9L°¢
9/ €
L€
LL°EY

X ™ soe|

8Lt

FAY 4
8¢ .ww
6EY

(o

CHCl,
+

5 = Z0'E
== Tuo.% I
—

5 LH. ¥0'C |

3.0 20 1.0 0.0

4.0
8(ppm)

7.0 6.0 5.0

8.0

9.0

Fig. S1 "H NMR of mPEG,;-OMs (1a) (400 MHz, CDCls)

S9°LE—

#6'85—
S6'89
82'69

0507
08’1’

16'9.L
sz Ll

SS°LL

CHCI;

T

80

920

60 50 40 30 20 10

150 130 110 70
B(ppm)

170

Fig. S2 3C NMR of mPEG,;-OMs (1a) (100 MHz, CDCls)



0 2 4 6 8 10 12 14
Elution time (min)

Fig. S3 SEC of mPEG,;-OMs (1a) (DMF, 1.00 mL/min, PS as standard)

o DO SO~ OOV OTF OWWLW 0D 8
@ HOONNENROOO0ONWVWWNS 3
M~ T T T OO OO DM T
[ e ——— |
iz =
CHCI;
4 I '
T el
o
S
o S==
o — Mo
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
B(ppm)

Fig. S4 'H NMR of mPEG.s-OMs (1b) (400 MHz, CDCl5)



WO -QNQ—O0O —
BNDOHHSS ~
NN~ O—QQood M~
MMM OOoWw (2]
—— |
CHCI;

| 1] 1
L |

170 150 130 110 90 80 70 60 50 40 30 20 10 O
B(ppm)

Fig. S5 3C NMR of mPEGys-OMs (1b) (100 MHz, CDCl5)

J

I ' I L I . I = I

0 2 4 6 8 10 12 14
Elution time (min)

Fig. S6 SEC of mPEG,5-OMs (1b) (DMF, 1.00 mL/min, PS as standard)



8¢
gee
or'e
gr'e

SS'e
§s'e
9s'e

zLe]
9L'€]
LLE
8L°E]
18°€

e8ef

A

€8¢

FA 4
8EY
8E ¥
6EY
6EY

8¢’ L~

g0t
= 90
%oo@mv

= l10¢

8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
B(ppm)

9.0

Fig. S7 '"H NMR of mPEG,;4-OMs (1¢) (400 MHz, CDCl;)

89°LE—

1685
16'89
12’69

PR

5 0L
mw.:&.

rm@Nﬁ
€2l

522

CHcl,

80 70 60 S50 40 30 20 10

90
B(ppm)

150 130 110

170

Fig. S8 3C NMR of mPEG;,-OMs (1¢) (100 MHz, CDCl;)



N S e3dBB5LeH5 8
) © S+ <+ MmO o
M~ TOMOMOOOOMNM o
| | e |
=3
— — —
CHCI;
.
| MO }l
T e
o
o O‘Nt—
=] Qa-o
o [*> B o M op]
9.0 8.0 7.0 6.0 3.0 2.0 1.0 0.0

5.0 4.0
B(ppm)

Fig. S9 'H NMR of mPEG»;;-OMs (1d) (400 MHz, CDCls)

BASHI 3 R

~NM~OPD Oy M~

MMM O N ©
—— b= I
CHCI;
4

v Ukh !
170 150 130 110 90 80 70 60 50 40 30 20 10
B(ppm)

Fig. $10 '*C NMR of mPEG,33-OMs (1d) (100 MHz, CDCls)



~ MO QO MO~ 8
N NWVODROOOMmOS =
~ T OB Moo 7
| | Tae————— |
CHCI;
H,O
IJ 1 | —+
' B \
Lo ol
o
o
P~
2 288
o ]
9.0 8.0 7.0 6.0 3.0 2.0 1.0 0.0

5.0 4.0
B(ppm)

Fig. S11 '"H NMR of mPEGugs-OMs (1e) (400 MHz, CDCl5)

77.55
77.23
71.67
7031
69.09
68.77
—37.45

76.91
—58.75

T

\

CHCI;

A

170 150 130 110 90 80 70 60 50 40 30 20 10 O
B(ppm)

Fig. S12 3C NMR of mPEGuss-OMs (1e) (100 MHz, CDCl3)



M~ OO NO QW W o o
o ) ¢ 09 00 00 00 ST O o
~ N L R P
| R e I
f
A
CHCl,
H.O
.
[ | \‘U II e A
L
o
S
w
2 535
(o] N ™M
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
B(ppm)

Fig. S13 'H NMR of mPEGgs,-OMs (1f) (400 MHz, CDCls)

AN>53R8383 R~
NM~O—-doo® I~
NN N OO, ™
e | I

CHCI;

4

L
170 150 130 110 90 80 70 60 50 40 30 20 10

8(ppm)

Fig. S14 '*C NMR of mPEGgs,-OMs (1f) (100 MHz, CDCls)



—7.27
4.39
4.38
4.37
3.83
3.82

81
78
64
60
55
55
54
48
46
45
38
08
—0.00

CHCI;

H,O0

T

0
=
o

3.34

] 3634.00{

w |3.01

9.0 8.0 7.0 6.0 5.0 4.0 0 2.0 1.0 0.0
B(ppm)

Fig. S15 '"H NMR of mPEGyge-OMs (1g) (400 MHz, CDCls)

NN ONOD OO M~

ﬁ
/
\

CHCI;

JJh . )

170 150 130 110 90 80 70 60 50 40 30 20 10
B(ppm)

Fig. S$16 *C NMR of mPEGo-OMs (1g) (100 MHz, CDCly)



& B85 3B 3
~ b R o e Kt o] o
| — =—"| |
o J v
CHCI;
T |l |
| .
T iy
o
— o 7]
Q ~ <
< © ©
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
8(ppm)
Fig. S17 '"H NMR of MsO-PEG,;-OMs (1h) (400 MHz, CDCl;)
wO—-Wyoo o
VNGO N @
MNMNOd oo r~
NN~ N© O ™
s |
CHCI,;
—i |
170 150 130 110 90 80 70 60 50 40 30 20 10
8(ppm)

Fig. S18 *C NMR of MsO-PEG,;-OMs (1h) (100 MHz, CDCl;)



00°0—

60°c
Sk'e
FA A
8r'c
6s'c

99°c
89'c
9L¢]
9L'¢]
LL€
s |
8L¢]

18°E |

28°¢
ege’
IEF
oo
oo
6e¥
6E

6¢'L—

Foogzs

FoL09[
M .

4

CHCI;

F oot

7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
B(ppm)

8.0

9.0

Fig. S19 '"H NMR of MsO-PEGys-OMs (1i) (400 MHz, CDCl;)

0L°LE—

6689
L£'69

va UL
L6'9L~,
€C°LL
SS°LL

90

70 60 50 40 30 20 10

80

B(ppm)

150 130 110

170

Fig. $20 1*C NMR of MsO- PEGys-OMs (1i) (100 MHz, CDCls)



3 288 X 8
~ < T o] 3 o o
| e = ]
i =
CHCI;
+ ‘ H,0
\L ]V |
L - *r‘L
o
o
S 5 =
< ® [
9.0 8.0 7.0 6.0 ; 4.0 3.0 2.0 1.0 0.0
8(ppm)

Fig. S21 '"H NMR of MsO-PEG77-OMs (1j) (400 MHz, CDCl5)

W) — 0y 00~ o0
uoNOUNG [{s]
NI~ o d oo -
PM~MMMNOO o
NG i I
CHCI;
JMJJ L
170 150 130 110 90 80 70 60 50 40 30 20 10
B(ppm)

Fig. S22 1*C NMR of MsO-PEG;,-OMs (1j) (100 MHz, CDCls)



—7.28
39
38
38
38
37
82
80

—-0.00

.!_

)]

-

i
o
b
©
)
)

14.09

w [6.02 T

9.0 8.0 7.0 6.0 5.0 4.0 0 2.0 1.0 0.0
B(ppm)

Fig. $23 'H NMR of MsO-PEG5)-OMs (1k) (400 MHz, CDCl;)

BREATS 2
M~ 0 goo ~
[ N R ©
—s s 2 |
CI-!CI;,
LA l
170 150 130 110 90 80 70 60 50 40 30 20 10

B(ppm)

Fig. $24 1°C NMR of MsO-PEG5-OMs (1k) (100 MHz, CDCls)



—7.27
4.39
4.38
4.37
382
3.80

CHCI;

—-0.00

|
\\ll

-

14.31

] 723.00{

9.0 8.0 7.0 6.0

5.0 4
B(ppm)

w |6.28

0 2.0 1.0 0.0

Fig. 25 'H NMR of MsO-PEG5,-OMs (11) (400 MHz, CDCls)

77.55
77.23

76.91

CHCI;

7053
69.28
68.98

—37.69

b

170

90 80
B(ppm)

150 130 110

70 60 30 40 30 20 10

Fig. $26 '°C NMR of MsO-PEG 5,-OMs (11) (100 MHz, CDCl;)



(9] DO~ NOOMNSOTOLW 8
o MM VDOM~MMNMOST T TO -
~ L s I e e I o I e B B e B wo B oo B o B o] o
| T |
_ o _
CHClI;, ‘ l
) T l
(=]
o e ~
= s o
< ()] L
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
B(ppm)

Fig. 27 'H NMR of MsO-PEG,,-OMs (1m) (400 MHz, CDCls)

wo—uoo -
VAN A O ~
~N~o0doo M~
~~~MHoo ©
—_— P |
CHCI;
. JLM.Ju i
170 150 130 110 90 80 70 60 50 40 30 20 10
8(ppm)

Fig. $28 1°C NMR of MsO-PEG,,-OMs (1m) (100 MHz, CDCls)



00°0-—

80
Ste
ov'e
8b'e
558
v9'E
2LE]
9L°€1
LLE]
R |
L€

08§

Z8EN
£ge’
€t
8E'Y
8e't
8e't
BEY

FrAV A

%ooé_‘ww

= e0f

CHCI;
1

Mw 0£9/
_> I
|

2.0 1.0 0.0

3.0

4.0

B(ppm)

Fig. $29 'H NMR of MsO-PEGyss-OMs (1n) (400 MHz, CDCl;)

7.0 6.0 5.0

8.0

9.0

€LLE—

0’69
0E'69

1502
18'9L~
€C°LL
SS'LL

CHCI;

80
B(ppm)

Fig. $30 '°C NMR of MsO-PEGyss-OMs (1n) (100 MHz, CDCls)

90

10

30 20

60 50 40

70

110

130

150

170



(o] D 0~
N @ @ ® o
~ I F o
| e
— -

CHCl,

O~ O < 0w
e e e
9("’)(“)(")(")("’)("’)(")(")
el — —

{L

3178.00]

4.06

—-0.00

[T

T T T T T T T T T T

9.0 8.0 7.0 6.0 5.0 4.0
B(ppm)

0 2.0

w 6.17

1.0

Fig. S31 '"H NMR of MsO-PEG95-OMs (10) (400 MHz, CDCls)

77.55
77.23
76.91

70.54

69.28
68.99

/

CHCI;

!
—37.69

Ay Y WO NIy PR T TORPIUP T URN VI AT | ....l\,.yJ
ot

0.0

A
L Ll st e At e 4 Gl el Lt o il L

150 130 110
B(ppm)

90 80 70 60 50 40

Fig. $32 °C NMR of MsO-PEGys-OMs (10) (100 MHz, CDCls)



& 33385 383333 W 8
..... ) © W W) < oM e
M~ Tt MO@OOOOMO T o
| e e S |
s - g
CHCI;
| | AU D D
o —_ 7
Q
(=) M~
[Ty) . 0
© o ~
~ 2] —
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
B(ppm)
Fig. S33 'H NMR of 4-ARM-PEG,,7-OMs (1p) (400 MHz, CDCl;)
B> BB S ‘h*.
MMM OOoOOoD OO M~
PPN~ O o ™
e et — |
CHCI;
J . |
170 150 130 110 90 80 70O 60 50 40 30 20 10

Fig.

B(ppm)

S34 13C NMR of 4-ARM-PEG,,7-OMs (1p) (100 MHz, CDCl;)



()] M 0 M~ (")Nt—wh-mOﬂ'OJwﬂ't")comz—gB
o oMM o WO O MMOWDWMWW T T <
~ < < < e R R R e R R R R R R R R Rt ad
\ — e = |
.
_ B _
CHCl;
‘_3__ 1
LJ‘J )
i R
o
£ o
o
E & =
M~ - -
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
B(ppm)
Fig. S35 'H NMR of 4-ARM-PEGys5-OMs (1q) (400 MHz, CDCl;)
BRSSP A R
NM~NOOoOpPpDOoOD M~
MMM ©o© ™
e R |
CHCl,
(i 1
170 150 130 110 90 80 70 60 50 40 30 20 10
B(ppm)

Fig. S36 3C NMR of 4-ARM-PEG,s55-OMs (1q) (100 MHz, CDCl;)



00°0-—

60E
e
8F'c
A
z9¢
v9'e
99°¢ |
€L
vLE
9seq
9/¢1
LLEN

LLE
8L¢/

LEY
8EV
8EV

6ev ]
6e'v

6¢L—

CHCI;

—+—

F sove|

Tuo.mmm

F o9l

3.0 2.0 1.0 0.0

4.0

B(ppm)

6.0 5.0

7.0

8.0

9.0

Fig. S37 '"H NMR of 8-ARM-PEG,,7-OMs (1r) (400 MHz, CDCl;)

0L°LE—

mm.mm
mN .mmLf
8/ 69+

¥50L
16°9L

€z
55124

CHCI;

LA

80

90

10

20

30

40

60 50

150 130 110 70
B(ppm)

170

Fig. S38 3*C NMR of 8-ARM-PEG,,7-OMs (1r) (100 MHz, CDCl;)



@ Fana-lereagRey o
o aoooobEnh oSS S 9
™~ S e R Ey R R K R R R By o
R 0 B RS R Rl A I

-

-

116.08

5.0 4.
B(ppm)

O;
] 1802.00{E

w 24.02

9.0 8.0 7.0 6.0 0 2.0 1.0 0.0

Fig. S39 '"H NMR of 8-ARM-PEG,s5-OMs (1s) (400 MHz, CDCl;)

77.55
77.23
76.91
70.54
B6Y.78
69.29
68.99
—37.70

;
:

170 150 130 110 90 80 70 60 50 40 30 20 10
B(ppm)

Fig. S40 *C NMR of 8-ARM-PEGyss-OMs (1s) (100 MHz, CDCl5)



M~ O~ —OOWT MO WD
o MOODNNOOOT IO
M~ T T OO NN OO
| N T ee————t———
=
CHCI,
—_ - _

{

362&00{

>_
16.08 {Lfi-

w 2361

9.0 8.0 7.0 6.0 5.0 4.0 0 2.0 1.0
B(ppm)

Fig. S41 '"H NMR of 8-ARM-PEGyy-OMs (1t) (400 MHz, CDCl;)

N—— MM <t
NN MmO M~
NNO Qoo N~
MMM O o ™
O |
CHCI;
N |
170 150 130 110 90 80 70 60 50 40 30 20 10
B(ppm)

Fig. S42 3C NMR of 8-ARM-PEG-OMs (1t) (100 MHz, CDCls)

—0.00



00°0-— — = 00°0-— =
e —
@)
95t : _regul| 8 5+ = 908l
Lo N BE'E)
. J oi St'e
8e'€] W o
rSE] <)
Y = 8t €1
SGET o ND ¢m.mg
95 €1 ) e .
65°€ | : = el a see , - = auel
Lggt -95°¢ [oozal
: - — foo'ts \n ] -
29t — o 3 ead | I
v9'e] B b9
99°¢! E 5 1 -
LLE] - =2 4 8L°¢]
8L°€] g og'e
: o Q el
og¢] 2 F e8|
&~ £8'¢
g
[ G
o
Lo &
=
Z
=
o Q@ <
S | B 8T L~ ST
e 24— @ zh
5 e
=
o
@
o
o

0.0

1.0

2.0

3.0

7.0 610 5.0 4.0
B(ppm)
Fig. S44 '"H NMR of mPEGys-N(Boc), (2b) (400 MHz, CDCl3)

8.0

9.0




—152.57
o1
o2
70 56

70.19

69.26
~59.00
—45.19
~28.04

CHCI;

] N I

170 150 130 110 90 80 70 60 50 40 30 20 10
5(ppm)

Fig. $45 °C NMR of mPEGys-N(Boc), (2b) (100MHz, CDCls)

0 2 4 6 8 10 12 14
Elution time (min)

Fig. S46 SEC of mPEGys-N(Boc), (2b) (DMF, 1.00 mL/min, PS as standard)



—7.27
383
3.82

3.80
3.80
3.78
3.77
.08
3.61
3.56
3.55
3.55
3.54
3.38

~1.50

~-0.00

)
-

CHCI;

— — HJ AAAAAJLAA
—_ s
(=]
S o R
3 o ~
T ™M ~—

1.0 9.0 8.0 7.0 6.0 3.0 2.0 1.0 0.0

5.0 4.0
B(ppm)

Fig. S47 'H NMR of mPEG,-N(Boc), (2¢) (400 MHz, CDCls)

—152.51
82.12
77.55
77.23
76.91
71.87
7051
70.14
69.21

-58.96

—45.14

—28.00

CHCI;
J

. N

110 90 80 70 60 50 40 30 20 10
B(ppm)

170 150 130

Fig. S48 1°C NMR of mPEG,4-N(Boc), (2¢) (100 MHz, CDCls)



~ ONO®OT I O © OO0 =) 3
N BB OPBIBI T 3 2
~ R R R R R R R ] - :
i
I =
CHCI; |

P o R

SR |

o

1 [
Lo e

o

=

o

2]

[+2]

17.51 4

=
e
%)

T T T T T T T T T T T T

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
B(ppm)

Fig. S49 'H NMR of mPEG,3;-N(Boc), (2d) (400 MHz, CDCls)

§§ UM —OMI~O® (e} (]
wn NN O— OO 3@ wn [o4]
‘T d)l'--l'-l'--l'--l'-l'-(.DLf|) T ('Tl

|
i

T — o

—
3

i
E

170 150 130 110 90 80 70 60 50 40 30 20 10 O
B(ppm)

Fig. S50 '*C NMR of mPEG,33-N(Boc), (2d) (100 MHz, CDCl,)



60 50 40 30 20 10

70

000 ad §=
Lo
— ~
= W T A
. . O
05'L— , - EoGLALT )
O
o PN
F o N
= W STSY—
8e'e I =
She S
op'c L2 N 80'65—
eb'¢ . 0 ce69
95'e | _ = el Q 29°0L
l9¢ A ———, [00'6e6l PN 66 11—
i aJ o 3 16'9L
18'€ Y= 8 mmuhw
z8c s Z ¢m.ta
€8¢ b % rZ'es
o
= mm
J ~
=
G
= o
F R
b
Z
=
o
S o~ o
8zl I —t— 75
° i
& =
"
G926 |-
o
f o

CHCI;
L JWJ ‘
BrD

130 110 90
B(ppm)

i

Fig. $52 1°C NMR of mPEGyss-N(Boc), (2€) (100 MHz, CDCls)

150

170




00°0—

[0

8e'c
Sk'e
or'c
8r'c
§s'e

k: L

Lo ' c—

¥9 .M\
8.°¢
18°€
éa8'e
€8¢

lel-

————"looz222

= ee]

0.0

1.0

2.0

3.0

4.0

5.0
B(ppm)

6.0

7.0

8.0

9.0

Fig. $53 'H NMR of mPEGgs,-N(Boc), (2f) (400 MHz, CDCls)

€L le—

68—

S9'85—
mm.hm/
€689

(=

"

vc UL
65°1.

L1694
gz 2]
mm.R.\
1118

leegl—

CHCI;

I

80

20

30 20 10

60 50 40

150 130 110 70
B(ppm)

170

Fig. $54 13C NMR of mPEGgs,-N(Boc), (2f) (100 MHz, CDCly)



S 2988382923 8 8
) 2 0 C
~ I o e Rt Ko o W W W o] ~ [=]
] et N et — | |
pe
] _
CHCI;
o4 |
H20
i 1
= "
g 3 &
o« ™M -
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
8(ppm)
Fig. S55 "H NMR of mPEGyo-N(Boc), (2g) (400 MHz, CDCly)
o
@ N MOt Mo o 7]
o SN NG MNO N - ™~ @Q
0 AMNMNO—|O 0o 7] ~
e O M MM M © W0 <t o
| = = | I |
CHCI;
k. I JJ\‘\A., I, A J
170 150 130 110 90 80 70 60 50 40 30 20 10
8(ppm)

Fig. $56 1°C NMR of mPEGoge-N(Boc), (2g) (100 MHz, CDCls)



—7.28
3.80
3.78
3.77
3.64
5.04
362
3.61
3.59

=

|
—-0.00

CHCI;
!

1
_91001?2253_“
—

+36.331

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
B(ppm)

Fig. 57 'H NMR of (Boc),N-PEG,3-N(Boc), (2h) (400 MHz, CDCl)

Q TOUM—gMmOo o [o4]
i muNoN© T b =
w NM~M~MO oD wn [+ ]
— W MMM~ MNM~O < (3]
| — = | |
CHCI,
170 150 130 110 90 80 70 60 50 40 30 20 10 O
8(ppm)

Fig. $58 1°C NMR of (Boc),N-PEG,;-N(Boc), (2h) (100 MHz, CDCls)



—7.30

— OO ®N W
© W0 NN
R R K N )
e
L

EO)
A

4
1

-0.00

CHCI;
*i-— ]
1 \
Lo e
o
o <
o ©
[2e] [Ts]
— ™
9.0 8.0 7.0 6.0 3.0 2.0 1.0 0.0

5.0 4.0
B(ppm)

Fig. 59 'H NMR of (Boc),N-PEGys-N(Boc), (2i) (400 MHz, CDCls)

g WWM—NWOA w o
o NN ga® & =
uwn N~~~ O oo w0 [+¢]
~— QO M~~~ = o
| = == 1 |
CHCI,
170 150 130 110 90 80 70 60 50 30 20 10 O

B(ppm)

Fig. S60 '°C NMR of (Boc),N-PEG,s-N(Boc), (2i) (100 MHz, CDCl)



] MNOOWO~T — O D 8
R BRDB®D NN D QD i =
~ R R R Kt E R Rt 7
e e |
-
P 1
CHCI;

.!_
=
a3

135.50 {‘-E;:

] 309.00{

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
B(ppm)

Fig. S61 'H NMR of (Boc),N-PEG7,-N(Boc), (2j) (400 MHz, CDCl)

% UM —Wo W [+4] <
o AR = o
wn NN~ OOOoO G wn [+¢]
— [= o L L S S e (e ] < o
| —= = I I
CHCI;
| LA |
170 150 130 110 90 80 70 60 50 40 30 20 10 0
B(ppm)

Fig. $62 1°C NMR of (Boc),N-PEG;5-N(Boc), (2j) (100 MHz, CDCls)



@ o o — o 8
~ ~  © st )
~ R Kk -~ <
| s | |
's
I
CHCI; |
E \ |
JL JJ k‘\_‘_d A Juﬁ__L
— =
o
IS o
o X
B )
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
8(ppm)

Fig. $63 'H NMR of (Boc),N-PEGs)-N(Boc), (2k) (400 MHz, CDCls)

(]

wn MWUMOO— g~ W — < —
o TE 0 NG = I ho¥ o
wn NN~ O OO0 w [+9]
- OMN~NM~NRNKR© < o~
[ e N | |

CHCl,

—k . LA

170 150 130 110 90 80 70 60 50 40 30 20 10 O
B(ppm)

Fig. S64 1°C NMR of (Boc),N-PEG5-N(Boc), (2k) (100 MHz,CDCls)



2 SBIREITR 3 3
~ AR R R R v Ky Ky By — [=]
| e L SR Sy | |
's
— !
CHCI;
) .ﬂj A .
Lo o i
o
o o]
M~ o
o o]
I~ (5]
0.0 9.0 8.0 7.0 6.0 4.0 3.0 2.0 1.0 0.0

5.0
B(ppm)

Fig. 65 'H NMR of (Boc),N-PEG5,-N(Boc), (21) (400 MHz, CDCls)

8 UM~ O «— (o] ~—
o WONRES O o @
w — MMM OOO O < ~
— [ N0l ol A oS (e I (e ] <t (3]
| e I |

C|1CI3

4

| ! I

15 .

170 150 130 110 90 80 70 60 50 40 30 20 10 0
&(ppm)

Fig. $66 '°C NMR of (Boc),N-PEG5,-N(Boc), (21) (100 MHz, CDCls)



& P N 3 8
-|© © <+ =T wn [=]
M~ MMM OO — (=]
| e—— F— | |
r
A —_
CHCl;
J J b\, A As )l
L3 P s
o
o —
o 0
o w
()] o)
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
B(ppm)
Fig. S67 '"H NMR of (Boc),N-PEG,,7-N(Boc), (2m) (400MHz, CDCl;)
[o)]
(3] OO —aT D < »
N WO ®MS o S ©
un ~~M~NOaOoO O, w M~
— 0O M M~M~MNM O < o™
| = |z | |
CHCls
n
v
170 150 130 110 90 80 70 60 50 40 30 20 10 O

B(ppm)

Fig. S68 '°C NMR of (Boc),N-PEG,;-N(Boc), (2m) (100MHz, CDCls)



—7.27
3.83
3.82
3.80
3.78
3.77

13.64
13.81
-1.50
—0.00

[
}\
\

CHCI;
1

—+
T
-
136.08 —IF‘

1818.00{

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
B(ppm)

Fig. 69 'H NMR of (Boc),N-PEGyss-N(Boc), (2n) (400 MHz, CDCls)

3 MW = W W o ")

o OWA OGN = S

wn N~ ONO G w P~

— (DI'--I'--I“-I'-I'--(.P T o

| — = | |
CHCl,

YoPpTo | AP A el b b i g j—wlwﬂwwumwmwwwwmm

170 150 130 110 90 80 70 60 50 40 30 20 10 O
B(ppm)

Fig. $70 1*C NMR of (Boc),N-PEGyss-N(Boc), (2n) (100 MHz, CDCl,)



P~ ONO 0N O OLW (=)
N W @NN© T T 0
M~ OO MOOM™ —
| —e— b |

—-0.00

CHCI;
T H,0 |

W |
- e
o
<]
o &
-— w
™ ™

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0

B(ppm)

Fig. $71 'H NMR of (Boc),N-PEG9s-N(Boc), (20) (400 MHz, CDCls)

o

< NW M~ v O — un -

wn NN~ OOOoO g wmn r~

— QO M MM~ = (3]

I = N | |
CHCI;

| LMJL.A |

0.0

170 150 130 110 90 80 70 60 50 40 30 20
B(ppm)

Fig. $72 1*C NMR of (Boc),N-PEG7os-N(Boc), (20) (100 MHz, CDCls)

10



o — O 00 M~ — D o) (=] o
& 2IERJoRB3 3 3
M~ NN OOM — o
) —— s \
CHCI,
—L Hzo ‘
ﬁlj l| 4._
\,L | "
o L oz
o
o o
P &
o [+0)
(9] [{s]
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
B(ppm)
Fig. S73 '"H NMR of 4-ARM-PEGy,;-N(Boc), (2p) (400 MHz, CDCl;)
~
b OWUWMO—M~QgOoOOoOw o wn
o SBNIBIY=& = = &
w N~ OOgOoO oD w M~
— O M~MMM~M~MNM~OO = (o]
| e ) [ | |
CHCI,
4
i l th |
170 150 130 110 9 80 70 60 50 40 30 20 10
B(ppm)

Fig. $74 °C NMR of 4-ARM-PEG,,,-N(Boc), (2p) (100 MHz, CDCl;)
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Fig. S78 3C NMR of 8-ARM-PEG,,;-N(Boc), (2r) (100 MHz, CDCl3)
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Fig. $79 'H NMR of 8-ARM-PEGyss-N(Boc), (2s) (400 MHz, CDCls)
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Fig. S86 SEC of mPEGys-NH, (3b) (DMF, 1.00 mL/min, PS as standard)
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Fig. S91 SEC of mPEGj33-NH; (3d) (DMF, 1.00 mL/min, PS as standard)
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Fig. S97 SEC of mPEGgg,-NH, (3f) (DMF, 1.00 mL/min, PS as standard)
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Fig. S100 SEC of mPEGgy-NH; (3g) (DMF, 1.00 mL/min, PS as standard)
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.
83
82
81
64
52
51
46
89
88
86

~0.00

CHCI;

23

° i59t3.00{Lt

© 383

9.0 8.0 7.0 6.0 5.0 4. 2.0 1.0 0.0
B(ppm)

Fig. S107 '"H NMR of H,N-PEG;50-NH; (3k) (400 MHz, CDCl;)

77.55
77.23
76.91
~73.08

t

70.43
70.13

—41.64

CHCI;
4

170 150 130 110 90 80 70 60 50 40 30 20 10 O
B(ppm)
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Fig. S113 SEC of H;N-PEG,7-NH; (3m) (DMF, 1.00 mL/min, PS as standard)
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Fig. S120 SEC of 4-ARM-PEG;,;-NH; (3p) (DMF, 1.00 mL/min, PS as standard)
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Fig. $140 *C NMR of N3-PEG,;-OMs (9) (100 MHz, CDCl;)
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Fig. S143 3C NMR of N;3-PEG,7-NH, (100 MHz, CDCl5)
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Fig. S144 SEC of N3-PEG,;-NH, (DMF, 1.00 mL/min, PS as standard)
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Fig. S145 "H NMR of Alkyne-PEG,,-Bn (11) (400 MHz, CDCls)
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Fig. S146 *C NMR of Alkyne-PEG,;-Bn (11) (100 MHz, CDCly)
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Fig. S148 3C NMR of Alkyne-PEG,;-OH (12) (100 MHz, CDCl5)
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Fig. $150 3C NMR of Alkyne-PEG,;-OMs (13) (100 MHz, CDCls)
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Fig. S152 3C NMR of Alkyne-PEG,;-N(Boc), (14) (100 MHz, CDCls)
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Fig. S153 3C NMR of Alkyne-PEG,;-NH, (100 MHz, CDCl;)

Elution time (min)

Fig. S154 SEC of Alkyne-PEG,;-NH, (DMF, 1.00 mL/min, PS as standard)
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Fig. S155 '"H NMR of mPEG4-Mal (400 MHz, CDCl5)



